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(57) Abstract: A solid state image pickup device (1 10) comprises a plurality of pixel parts (10) that are two-dimensionally arranged 
and that includes photoelectric conversion means (photodiode PD) for converting an incident light to a charge, and amplifying means 
(amplifier Q13) for converting the charge to a voltage, llie solid state image pickup device (110) further comprises a plurality of 
noise signal eliminating means (noise canceling part 40) provided for each of columns for eliminating noise included in an output 
voltage irom the amplifier (Q13) of the pixel part (10) belonging to the corresponding column; and a plurality of column amplifying 
means (column amplifier 70) for amplifying the output voltage fi-om the amplifier (Ql 3) of the pixel part (10) to output the amplified 
voltage to the noise canceling part (40). In this way, the sensitivity can be enhanced and the noise can be reduced with low power 
consumption. 
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[0107] ^^Jt3(31*5V^T, TRAN^NVVX(Cil9ieailh9V-:^;^iJ'Qll=lrON{::bT, ^=lr«^ 

viff {t^^ki-?>:it-ey— >^7;i-c2TSF;6>bofi-^ ([g|9(Dy— KsiGi 1) t) a V2fc 

tt^-fbU •O^ <^y— :?^:7;^aTSF/&5jtog|ifi:}ibot<Sr^-t>'-fe/v§^xfdt-i-/55 

/l'gP40<?5i5^9:^7°^»C41<^— S®(|2l90y— KSIG13b) tC-^^bnSo 
^7>'7'^SC41(^fliliSgOft-^(lll9(7)y— KSIG14b)^jAV2<^Nie^iii|'ibfcOt 

5^m.c4ii:(DmM^mi)^?^^\^rctt<Dm^-^it^\-i> a v2<^N{tJ#'i'Sbfc{t-^ 
ICC41/ (C4H-C42) t:mwhitm-^Mtm. ^^m^x(Dm-^m[:^ ^v3(o 
Nmzmmi^fzm&'i^xm-^m^mM^^'t^^tT^i^x^^o 

[0108] Hkiz. ^^Jt4(i*5V RS^-?/i';=^(cJ;?)^t-§-W;^fP5O<:D*5pj^l0S8'fbh9>i^;5<> 
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^Q52^0N-r-5^<i:(;iio-C^ 7K¥<t-^lfeLm(i2l9<^y— KSIG14b)^— ^iSiJEi:: 
[0109] mMtbKm^X^ HSELy</u:^icX^m-^m:f:}U50(D^miRhT^V^i$'Q51^O 

m^C42X (C42 + C5 1) ^^^Ufdt-^fi:i:?'£l9 . tJg5l5lHlS&-X?Oft-^^'fb5^ A V4 
[0111] (^J£<D?^^5) 

[0113] A#h^>i^;^i?Q71i:. K7^>^h7^i^^i?Q72i:-C. Steli*S='7AT>>^ 

[0114] ^acAf*. ®^lfi5ioic:*5{t§y— ;^:7;i-DTSF;?)^bm;0$ti.fc{t^(IlliO(D/— 

KSIG21) ^^7^^i-S^j»X'*>^o 
[0115] Stei#'l'S='7AT>'7°71{i. .mMVDDtGNDF^tCiatg^tl^A^h^Vv^^^^Q 



wo 2005/069608 



21 



PCT/JP2005/000187 



i?::^^Q72<D^—V^m^'r^^t\z.X^. Yy^':fYT^i^:^^Q72<DmnnM^M 

iT$-ar> sfelil|>i=I^i^T>'^7l(^^^^m0^t^^|J^^i-sJ;5^-bTv^;5„ 

[0118] Sifelil|li='7AT^7'71{CoV^X}^. ^(DA#h9^i^^i5'Q710<^— htJlttM'S; 
£EVDD<t«5]i5V ^#JE«JBEHIGHDC€r33*Pb. A^^h9>'>';^^Q71(7)ON®^fii^ 

mtOiiL. :^W^^>v?:^^5'Q7l(7)||^it^cJ;smEE|^T^^^E5v^-ev^So 
[0119] ;ico:;^ifelcj;oX. Si^itl|>i=^7AT>':/7lcc»Ej^iti^^l«]-hb^ ^-i'i-^yi^y-'i^'y 

>^{R|JiAW^9>'>^:^^5'Q7l1^^x^;lj;o■r'ftE^-^^bxv^-5o 

[0120] #i£iiifS8oo^#:0!ii:bxt*. ^-r— v?3iK:/:/;^^-e^{'^-r5^ir— v^>=K 

, C82i. ^^fLffi(D^ftC83. C84i:. lE^iffic^^^:^— KD81, D82i:. ftM^ 
VDDilr^4C81(c^®i-Sh7i^>^:^^'Q81t, ^iC83, CS4\z.%m^ir\^tzMM 
^^</c4i)(Dh7:/v';^^Q82, Q83i:;i)^b^fig$tv. — ilSOMOSMia{*:tS^^B 
•e^ffi-r^TK^jtSc^ iHlj^icffi V ^e>tl^ffi31<DilKl^)/^y^>^Hl. H2^3f-iJffl brv 

o 

[0122] fflSH^KW^-l^s h^Srl^«j^-?/v;^H2{C, y— ;5^^W*:C81^^Uyi:|g»i/W 

1 \zmm^tifz.VT-y^^:^^QS 1 MlEy— ^^T/ — Kti" sy-f^T— KD8 1 1 
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[0123] :^hKh^-^(D^4:t-¥B82<Dry-Vhmm^in. h0-^<D^^:t-h^D82(D 
[0124] ^^icy-<:^—h^D81. D820;«7y— Kt^fix 7K^1^^m^mW}m(D:^^—W<J\^ 

[0125] ll|13tt. ^-Y— >'/K:/7°[Hll^80aCC)|gltl^-r5:>'i^^^i-|ll-t:-fo^o 

*-f . ^iJ'—h^VV^/^yVJ^HSTtCi*?^ W*C83, C84tC3fgtt$tl.fc'ffi;i^^^<o 
•?:L-C, lilEiJjffl<D^Vi';^H2{cJ;«?h7Vv?;^^Q81^0N-r^CltJcj;i?, ^4C82lc 

[0126] Jfe*5. KD81. D82i:U-C. ^^^-htKW^'^^i^b-CTy— Kirb. y-^ 

[0127] ^fcv^-c^ @{*:ii^^m220Ol!]{'^^^tftP^i-So 

•So 

[0128] *-f . B#^JtHCioV^-C. RESET/-«/V;^{c:J;«?y-fe5/hh7^i^;^i5^Q12^0N{c:b-C 

fey— ^:7;^arSF;0^e><^{t-^(l2llOO/— KSIG21)§r^^<DM^{f-^iti|'M$|560 
a<D^ftCAt<:A;^i--5o ^CDi#. AMPCI^^V^;=^^;lJ;«9®^^t-S-it*g§l560arto 
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2<D— j^8(|g|10(^/— KSIG24b) :L(Dt^. |^l^{CNCCL/-?/V;^t^j;!9^'7 

i^7'h7>'v?;^i5'Q42<SrONlcbX. i^^^T'/W*:— >'V'K^aC420f&^!S (121 lOOy— K 

SIG25b)tC— ;£©:^9^^:7°«flENCDC^#;t5::tW>7'/l'2^--/VK^*C42dS 
[0131] ^^Jt2-C^ RESET/'^y>;:^i:NCCL/^/l^^$:13— v-^yKci-S^tJci^Jllj^^iO 

^i--5PDtc:#SJ^*i/^c'S^^^:7a>-7"^^^-7^^7^— v?^^^FD{;ltei^-r'5o7^— 
P<.:7;*-nTSFd>t><D{t-^1j A V2fctt^'fbL. -fS^ir oy— ^:7;i-nTSF/55i^o^^ii:(^ 
bo#^Sr^-^^-fe/w$tv/df-^(llI10<Dy~KSIG21);5sm^<^M^^t-tlt'l©Sli60a 

gP60a<^)T>':/y-tyhh9>-i^^^Q73{iOFF{C$nTV^^o CCl-C. M^i^-^i^^ 

^:/iryv|f|J40Of->'7'/V'JJ^— /v-K^l:C42(Z>— ii^ (iaio<D/— KSiG24b) ic-^x.^ 

rtl.l-J;*9i^>'7'/V33^— /VK^4C42©ft&ft80{f (|2|10<Dy— KSIG25b) >b 

^Y2(DNmi^mm\^fc(DtmnA<Dm-^^^^t-r^^ti^ti:^o ^<Dtt^ m'cy— 

Kld^ig^b-CV ^S:J'7>'::^^fl:C4li:O^ft5^ifi;0S^^bfci:t<^^t-^-^'^b5^«. A 

V2<DNi^mm\^t^^-^i^C4lX (C41 +C42) iSr^^Lfc{t-^fi:i''<e«3. =6^^15(111^ 
X-<DiB-^mt^ A V3c^N{iS-l-ii'i'iLfc«H*-t?m#fi^ii*P$-&Sri:j5S-e#^o 
[0132] ^^Jt4tC*3V ^-c. RS^ Vl';:^(c:J;'3ft-^m;'3t|550<Z)7K^i^^JJ^'f bh^^^v';^ 

i5'Q52^0N-r'5;ii:tCj;oT. ;!K5p{t#||Lm(|2110<7)y— KSIG26b) {i— Smffi 
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W^:Lh\c^^X. i77^7°^ftC4ii3:^a;$tifc A v3<DN'f^iiiliI$;Jxfcft-^{*, 

/ (C42+C51) ^m%\jrdm%mim . =6^51515] J^Wm-^mb:^^ a V40Nf#tCl 

[0134] W±<DJ;5l-. S'feli*S=>7^T>7'71^iij^SPl0iy-i'X#-Y>'-fe/^lf|540i(D^ 
y7lTv:/-eN'figtC'ft-^iii|'I-r-£)^<btcJ;o-C, y^X^-r>'-fe/V'gP40(D^a:5rl/ 

[0135] mM<ow^^Q) 

5'hh7:^i^:^:^'Q73*5J:TJ?;^>l'^/^h7:/v';^^Q74cO^. #]li^{t-^li*Sg|5{-iSit 

lyy'^ACBt. ;=^-f5/5^h9>'>^^i?Q75, Q76. Q77t^m:^^o 
[0137] ilI^lH510{C*5{t'5®^m-^Oy— ^7;i-DTm;'j{i-^(Ell5(Dy— KSIG2l)?r^ 

:>^i$'Q72(D^—htRl^i^m=^y-^T>::=^71<DAiiitl^^^y^'t^T>Zf]}'^ryhh 
9>^i;^^^Q73tStelii|ig=37i>.Ti^:^71<Z>K7-Y:^h7>'i^:^i5'Q72<^y--bSrGN 

I)ic1^mi-^:^^iy^h'7>i^>^^Q74iimi^^^X\^^o 

[0138] $t)t;iSte±iile='7i>.T>':7'7i<^A#b7>'v^;^^Q7io^— hty— h 
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[0139] Sife^tl^g='7Ar:/p^7l^cov^-c{*. ^<D^mh9>i^^-^Q7i(Dy^—hty—^m 

[0140] o*9x BOOTRSy</i^^icX'0:^y^hy>'i^:^^Gi76, Q76^0Nir?):it-cy— 

D;0S/■«/^;:^t»t{^:$^^fcAMPDR^VE^^>'^;5^^^^^7>i^;^^5'Q7l<Z)KW>'^cN]^^ 
[0141] ::<D^&;iS|iiio(7)|Hii^^^;:?S^ii, :^#h7:/v?;=^i5'Q7iO'5^'— hty— ;:^Fea;5s 

yiyi^p^^Q7i<Dmm^mmi-^^m^-^^<Ty^7i^h^tcm^-^h.^MhT^i^ 

7.^Q7i<D^—hty—:^m7!)^~^M&m.x-h^tc^.Rmm^='yJ>^T:yz^7i(DA 
[0142] Elieti. mi^^^M230(DhT^i^:^^^mW}ir^mWii^^s.>^^^-tm'(^tb 

[0143] *T X ^^Dt00tC*3V>-Cx BOOTRS/VV^fCj;<9J?^-l'yf^h7>'i^^i?Q76. Q77^ 

ONlcuT^— h;^h7i/::7°^4CB<DMiS<?3fl;t£SrGND^^yHc:y'fe5/h-r5o Nr^Jt 

01-e. BOOTSET/'^/l^;^{3:J;!9^-<S'^h9>^v^^^Q75^0N{c:b-C. 

7°^ftCBi:A#h7>'^^^iJ'Q71<^y— hi:O^M/^K{^«^!I«IEVDD@^<D* 
E^^>'V;^^A#h7:/i^;^i5'Q71oy— J^tCppjIjPUT. h;^b75'>^^*CBtA?t 
tiicX<0-:^—h:^hyy^^&CBtM^hT^i^^i$'Q71(Dy--ht(Dmf^y—\^l^i'i 
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[0144] NF^JtHC*3V^T. RESETy</\^^iCX'0V±yhhT^i^^i^Q12^ONiZL'Xyti— 

;5y— ;^7;^-oTSF;{)^^)CD{f-^(I11150y— KSIG21)^^^Oill^{f-^ii4©g|560 
h(D^mCA\CA:f]'t^o wOit, AMPCL/-^/l^^t;iJ:<9M^{t-^iii|>ilf|560b(DT>' 

-fv^y— hiriSrl^— K7-l':/h7>'i/^i5'Q72<Dg§it«JEi:ili^{t-^Ji*i 
[0145] mm<Dh^y-(^hT^i^^^Q72(Dmmth<^th^^>±/i^X^^o ^£ 

/V'K^SC42<o— i«8(l2|i5oy~KSlG24b)tc:-^x.^o |^ 

*C42<^mffi(llI150y— KSIG25b) JS<5Di^7>':^'teNCDCSr-^^Sri:-e 
[0147] ^^Jt2-C^ RESET-'Vl'y^i:NCCL/-«/l';:^^o— l^^/VfC-f-S^lttJliOM^lHSlO 
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ft-^iii|>IlH560bl^ONf^iiitiSSte±i"t'i='7i^TV7°71(Cj;«9. A V2{*N{$(7:)ff 

— KSIG24b) (c:-^;t??n-5o rtL(;iJ;9i^>'7'/VJj^— /VK^*C42<^f&i(g<D(i^(l21 
1 50y— KSIG25b) ^> A V2<DN'fig^iii|iibfc(Di:lRl@^Ofi-^5^^^b-r5:ii:(-=^t5 
« I^Cy— KtcSiecbXV>S^7^^7'^SC41i:(D^ft:5^@e/6S|S^b^ct# 

(Dim-^-^it^i-is A V20N{tJti|iiLfem-^(CC4l/ (C41 +C42) ^m^U^cif-^- 
[0148] ^^Jt4tC*5V 7K¥#-^i^Lm(l2l 10<D/— KSIG26b) (*{t-^W;^^50 

/ (C42+C51) ^m%\j-dm%mim. mm'^x(n>m^m\L^ t^^^<r^^m^ 

[0151] mm<Dmm7) 
-rmxh^o 

[0152] ^|s:^§)3(^ll^i<^?^^S7^C'^-5ll^i^^i^ig®24o«. 'ft-^-m;'3^H550aoA;^gpt-'i' 
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10, 2. 3tm^J:^o 

[0153] :^mM(DmM7<Dmi^M^^M240l,::Xtvit. M:<^^^^'^^^U40i)>h(D\m^ 

[0154] (^iiO?10S8) 

7>l-oT 5 1 aSr^ofc^y-CfoSo 
[0155] y— ;^7;«-l3T51a{4. 30<DNMOSMOh7Vv';^i{'Q51, Q52, Q53(Cj;«9^f!fe 

[0156] 019{i. NMOSm(Dmi^M^BM250(DmWii^-f^>^^^irmX-h^o 

l^Mtl IC*5 V ^T. RESET^-^/V^ KX'OU'^^yh hT^i^^^^Q 1 2<SrON {CUT n — 

^7;i-nTSF;a^b<^'ft-^ (IS 18<Dy— KSIG21) ^^^<Dm^im-^i^^^60 

a<Dm&CAlCAt}ir^o AMPCL/^V^;^^CJ;•?ll^^ft-^^i*S^60a(7)T:/ 
DT >:/y -fe-jy h h^^i^J^^Q 73^0N (Ci-6^i-eK7^:/h7>'v?;^iJ^Q 7 2C0 K W:/ 
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[0157] NCSH/^/^;:^^cj;^9i^>'7"/^3!^;— yvKh^^-^^^^^QSlSrONt^ibTM^ft-^ 

(I2ll8<^y— KSIG24b) {d-^X-^o COirt. m^i^NCCLy</V:;^l:iX'Oi^T^Z^hy 
>'i^^^Q42SrON{^bT. i^>7°/V^f;~/VK?^*C420^lfcffi (laiSCOy— KSIG25 

[0158] i^^Jt2-C. RESETy</^^:^tNCCLy</\^^^ti—u^/utir^:Lt\cX^V±'yhhy 

y-h^siG2i)^m^K^f^'r^mmim^m^UQ0ai^A-/j^Mo amp 

>^^Q73f40FF{J:^tbTV ClCl-eiii^{t-§-Jii|ii^fB60a(DN'(#ii<iiS^Jt"l'l='7 

ATVT'Tifcij:?), AV2(*N{i^oft-^tciii|ie$ti.T. y^X=3f-^:^-fe/v^a540<7)i^:^ 
^/vjJn— /vK^gC42(Z)— s!S(iai8<z)y— KsiG24b) lc4-x.e>ti.^o ^tvtcitji^v 

T'/VJtc— /VK^4C420fifeiS(^fi-^- (121 18(^y— KSIG25b) h A V2(ONf|?Jii|>ib 
■^{CC41/ (C41 +C42) 5rm#bfc{t-^fti:'JcO. tJe^lfili^-e<^{S-^^'fb^ A V3 

[0159] 2fe^-i^^Jt4^;I*3V^X, RSy</\^:^{z.X.'om^-mt}U50hcD:^^^mmith'7>'^:^ 

iJ'Q52^0Ni--5Ci:{Cj;o-C. 7K¥ff-^-il^Lm (12118(^7— KSIG26b) ^^EE 

[0160] NF^Jt5tC*3V^-C. HSEL/-«/V';^{cj;Oft-^ttl;':/lfR50bo^j5^JRh7:/-^:^i5'Q5lSr 
. y—P>y^oT51a^mi^ir^^t-C. 0. 8-0. 9fi^{C'(g;Tbfdt-^tUT*¥lt-^ 
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(la 18<73y— KSIG26b) ±^Z.m^^„ 

[0163] imm(Dmwt9) 

^COMPt%:m^. m^^lO<Dliit}'^J^<DU^MZ.rl^ZX. =«7AT>'7°70a, 70b 

[0166] m^lflS10tC*3tt'5y— KSIG61<D|gi4i:VREFi:^=3://^l^— iJ'COMPlC-CittSE 

t>U KSIG61<Dm'fiiE:<D;i^dSVREFj;l9^>i^V>^-^lC{i, KSIG610II 

jE;5S=i9i^T>'y70a<DA;'3J^-T--{cAI9^— ^<^='7AT>^70bOA;'3i«S^^(-{*A 

70a, 70b<Z)ai;'3iS^^-efcSy— KSIG62b(^||^J:i. IftSi^OigV AT>' 

[0167] WiC. tjU/— KSIG610«'f4<D^;65VREFj;9t>i£V^:©'a-t-f*> /— KSIG610 
fljE;5S=i73.T^7'70bOA;OS^^-i-A9> — ^<D=i^i^Ti^7°70a(DA;^«S^ti» 

7°70a, 70b(Dtb;'jiSS^=--T?fo5/— KSIG62b(^«{4«> ltlIlMS(Dii5V^:^0=l7i^T 

>':/70b<^ ttl:^ t-^i-So 
[0168] iJ;l±c»J;5(c. ]li^gp(D^t-i■^'^/^;elvJ^$v^i#^;l;^:#<lil|^gU. u^/vdS;K:#v n^; 
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#{c{4/jN^<iii|iibX. m;^m-^^J:«?M*LV ^^j<Dtc-rs^i;iS-etSo 

[0169] mm^^i^mu60c<r>m^ii. ^mM<DmWi9'x^m.m^notcm^i^'mh 
[0170] mM(Dmmio) 

[0171] rtvtci;?), mmmox^±i.tcm'^i^^j^%:mmm^mmu6ox^mMm^^> 

[0174] 1321}*. ±^comM(DmWtl—iO(DmWM^BWL^M^^fc:fj;<y<Dm)3^^^ir 

mm^403t^p:>m:^^fi^:7^—^i'h':^^^—<^i$-^tmt3m^t(Dm^^t^cDs 

lHl^404<t. CDSm^404;d^htiit)^tl^OBU^/l-(Dm'^^^lii-i-^OB^T^Zf 
liMi-6GCA406t. GCA406d^?>W;^$tufcT-^ai/{t-i-^7=V^>'Ht-i-t-^ 

^^i-5ADC407^^:3il=>t1S^$i^5o ^^^i^^mmM41H-i. ADC407;{»>e>ttl;^;$ 

. DSP408<Dm^i^U-^X . MOSmM^M^403i::M\^Xm^(Dmm^<^l^:^^U 
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[2] mmmi^mmmmi-ii. $e>{-. 
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